Introduction year olds born in 1970 (N ⍧ 1009) examined the associations of health behaviors at ages 12
In modern specialized occupational structures, and 14 with educational track at age 16. The entering employment and advancement in one's dependent variable, educational track, classicareer is strongly dependent on educational qualified the respondents into five successive fications. The educational success of young people categories, thought to predict their adult social is closely related to their health-related behaviors position. Selection into different educational in such a way that a way of life including various tracks according to health behaviors was health-compromising behaviors is typical of those obvious already at age 12, when frequency of who do not see education as a giver of a good life tooth brushing, consumption of sweets, coffee or who do not have the resources needed for drinking and level of participation in physical success in their educational careers (Nutbeam et al. , exercise predicted educational track independ-1989; Glendinning et al., 1995) . The same set of ently of sociodemographic background. At age health-endangering behaviors is typical of members 14, the independent predictors were smoking, of lower social classes in adulthood (Macintyre, frequency of tooth brushing and coffee drinking.
There is evidence from longitudinal studies that Maggs, 1995) . The stressfulness of this phase of life is depicted by the occurrence of various life circumstances in early life are associated with health later in life (Power and Matthews, 1997) symptoms (Koivusilta et al., 1998) . Young people coming from different social environments conand educational achievement (Hollo, 1999) . Also, the association of health behaviors with educational front these stressors with different amounts of social, personal and economic resources, such success and health has been confirmed in follow-up studies (Glendinning et al., 1994 (Glendinning et al., , 1995 . However, as social support, problem-solving facilities and money to engage in popular activities (Taylor and since the health behaviors that have a fundamental influence on public health, especially smoking Repetti, 1997; Caspi et al., 1998; Bosma et al., 1999) . Some personality traits, such as aggressand alcohol use, begin to develop into habits in adolescence, it is important to find out precisely iveness, strongly influence a young person's ability to cope constructively in life (Rönkä and when the differentiation towards various behavioral patterns occurs. There is a great need for basic Pulkkinen, 1995) . Educational decisions and success are strongly research using longitudinal designs on the adoption of health-related behaviors during the sensitive influenced by the parents' social class. Children from higher social class families reach the highest phase preceding important educational decisions, i.e. that of early adolescence. levels of education (Erikson and Jonsson, 1996; Haven, 1998) . This depends partly on economic Smoking has a central role in dividing adolescents into those who feel happy and do well in resources, but also on attitudes towards education. Depending on the society, the relative significance school, and those who experience poor success and reluctance to take part in further education of these factors may be different. In Nordic welfare societies, economic resources might influence eduafter the compulsory phase. Smoking has been considered a marker of a broader lifestyle, typical cational choices less than, for example, in the US. Well-educated parents usually regard education as of which are rejection of an achievement ideology, rebelliousness and the adoption of non-convena valuable life resource, and transmit to their children the cultural capital needed in adapting tional values in society (West, 1991; Glendinning et al., 1995; Donovan et al., 1991) . However, as
to school values and in navigating through the educational system (Bourdieu and Passeron, the prevalence of different behaviors varies with age, for younger adolescents some other behaviors 1977). They also tend to have a great confidence in their children's success and in their own capacity may reflect the same phenomenon of lack of success in school, which smoking reflects later.
to get them through the more demanding tracks (Erikson and Jonsson, 1996) . However, educational People adopt behaviors for a variety of reasons, such as curiosity, desire to experiment and media achievement is also influenced by personality characteristics, e.g. constructiveness, stability and images of behaviors (Friedman, 1989; AloiseYoung et al., 1996) . Peer influence is especially compliance in childhood and adolescence, which indicate high self-control of emotions, have been important in adolescence (Norton et al., 1998) . Among factors leading to health-related behaviors, found to predict good educational and work achievement in middle age (Pulkkinen et al., 1999) . great explanatory power has been ascribed to stress. Inappropriate behaviors are said to come from
The aim of this study is to find out whether health behaviors in early adolescence predict the inadequate coping styles, such as helplessness or hopelessness, altered perceptions of risk and educational track an individual will follow after the compulsory education. More specifically, we vulnerability, and an undue willingness to behave in risky ways (Rutter and Quine, 1994) . In adoleswant to identify which particular behaviors at ages 12 and 14 are associated with the educational track cence, pressure to succeed academically is one major stressor, along with other developmental at age 16, and whether the adoption of these behaviors is a response to stress. The conceptual tasks and social role expectations (Hurrelmann and model of the study is outlined in Figure 1 . The Centre in February 1983, when the cohort members associations of the health-related lifestyle in were 12 years old. The questionnaire was sent to the early adolescence with educational track at age whole baseline sample, which was then followed at 16 are assessed with adjustment for sociodemoages 14 and 16 (in 1985 and 1987) . In order to graphic background. On the right are the presumed get the maximum number of respondents for the consequences of the process, an individual's analyses, two data sets were formed. Data1 coneducational level and health in adulthood.
sisted of those who responded both in 1983 and in 1987, and Data2 consisted of those who
Data and methods
responded in 1985 and in 1987 (Figure 2 ). The first inquiry was always sent in February and was
Study design
followed by two further inquiries to those who had not responded to the first one. Responding was The data used in this study were drawn from the voluntary and the purpose of the study was Adolescent Health and Lifestyle Survey data base, explained in a covering letter. which is a national monitoring system of adolescent health and health behaviors (Rimpelä et al., 1988) .
Dependent variable
Data were collected from a national sample of In the Finnish educational system, after 9 years Finns, born between 20 and 25 July 1970. The sample was drawn from the Population Register of compulsory schooling (basic education), a divi-preceding end-of-term school report. Information about school achievement was missing in 4% of the respondents in Data1 and in 5% in Data2.
Replacing the missing values by the most typical average grades in each school type did not change the magnitude of the associations between educational track and the independent variables. The first of the ordered categories, i.e. the ones with the poorest social prospects, consisted of those who were not attending school at age 16 (6 % in Data1 and 7% in Data2, n 1 ϭ 47, n 2 ϭ 49). The second category consisted of pupils in vocational or other schools, who had at most average school achievement (28% in both data sets, n 1 ϭ 210, n 2 ϭ 209). The third category consisted of pupils in vocational or other schools with above average school achievement (10% in Data1 and 9% in Data, n 1 ϭ 76, n 2 ϭ 68). The fourth category consisted of pupils in upper secondary schools with at most average school achievement (26% in both data sets, n 1 ϭ 196, n 2 ϭ 189). The fifth category, i.e. those with the best social prospects, consisted of pupils in upper secondary schools with above average school achievement (30% in both data sets, n 1 ϭ 223, sion is made at age 16 into upper secondary schools and vocational or other schools (mostly n 2 ϭ 218). vocationally oriented educational institutions) Independent variables (Statistics Finland, 1995) . The channel to academic degrees and thus supposedly to higher social Independent variables were divided into three main groups (see below). A more detailed description positions has traditionally gone through upper secondary schools. The dependent variable, educaof the independent variables has been published earlier (Koivusilta et al., 1999 (Koivusilta et al., , 1998 . tional track at age 16, was formed by classifying the respondents into five successive categories, Sociodemographic background expected to predict their social position in adulthood. The first category consisted of those who Sociodemographic background was, at both ages, described by six variables: father's or other were presumed to have the poorest social prospects, i.e. the lowest probability of reaching a high social guardian's education (high, middle, low), father's or other guardian's occupation (upper whiteposition in adulthood. The fifth category consisted of those who were presumed to have the best collar workers, lower white-collar workers, farmers, blue-collar workers), the urbanization social prospects, i.e. the highest probability of reaching a high social position in adulthood. The level of the place of residence (capital area and large towns, small towns and villages, sparsely categories of educational track were formed according to the type of school the respondents populated rural municipalities), the geographical region of residence (South, South-West, Centralwere attending and to their achievement, measured by the pupil's own assessment of his or her position West, East, North), family type (nuclear family, non-nuclear family) and gender (male, female). in the class, according to the average grades in the Health behaviors then carried out for both data sets. First, those behavior and health variables were selected that Health behaviors included in the study were known showed univariate associations with educational to be risk factors for diseases that cause a major track (χ 2 -test). Then, a model including these burden to public health, such as cardiovascular variables, together with all the sociodemographic disease, certain cancers, dental caries, etc. (Rimpelä background variables was fitted to the data sets. et al., 1988) . The names of the variables as well
In the final models, only the variables showing as their categories are shown in Table I . The same significant explanatory power were included. value categories were used at ages 12 and 14, Cumulative odds ratios (COR) with 95% conexcept for alcohol use and smoking. At age 12, fidence intervals (CI) were calculated for them so the categories of alcohol use were: none (did not that the categories giving approximately the same drink alcohol), other (drank alcohol). At age 14, CORs were combined. Since cumulative models the categories were: none, controlled drinking examine the relationships between the categories (drank at most twice a month and never got drunk), of an ordinal-type dependent variable, the COR uncontrolled drinking (drank at least weekly, as expresses the incidence of upper categories of well as those who drank more seldom but got the dependent variable as compared to the lower drunk sometimes). At age 12, the categories of categories on various values of the independent smoking were: never tried, had smoked once, had variables. P Ͻ0.05 was used as the cut-off point smoked more. (No one smoked daily.) At age 14, of significance. the categories were: never tried, experimental or Since the logistic functions are computed using occasional, daily.
only the cases which have values for every variable, Health there was a need to retain as many observations for each variable as possible in the analyses. Health variables were categorized as in Table I .
For the variables father's education and father's The variable psychosomatic symptoms formed a occupation, missing values were replaced by their sum-index constructed from the frequency of most probable values. As it was supposed that experiencing eight symptoms (abdominal pains, social circumstances in early childhood have faranxiety, irritability or fits of anger, difficulties in reaching effects on people's life careers (Barker, sleeping, headache, tremor of hands, fatigue or 1991), a missing value (e.g. at age 16) was in the weakness, fits of dizziness) during the preceding first place replaced by the nearest previous value 6 months. Cut-off points were set to leave at most found in the data for this person (a value at age 30% of respondents in the lower and upper ends 14). If this measurement was also lacking, then of the distribution. the earlier one (at age 12) was used. When this
Statistical procedures
could not be done, the preceding values were replaced by later ones. The associations of father's The associations between educational track and the independent variables were analyzed using education and occupation with educational track were similar before and after the replacement of polychotomous logistic regression models (Agresti, 1990) . Because of the ordinal nature of the dependmissing values. A sensitivity analysis was carried out to study ent variable, cumulative logistic models were used. The statistical model has been described earlier the influence of bias caused by non-response on the associations between educational track and two (Koivusilta et al., 1999) . As a first stage of analysis, tests were done to find out whether interactions independent variables, smoking and tooth brushing. These were selected for analysis, because only in existed between gender and any other independent variables. Since no interactions were significant at them did the drop-out rates from the first inquiry in 1983 to the last inquiry in 1987 differ statistically either age, gender was taken into the analyses as a confounding variable. A stepwise procedure was significantly according to variable category. The missing 257 cases (N -n ϭ 1009 -752) were independent behavioral and health predictors of educational track was fitted into the data, together generated having such values for smoking, tooth with the background variables, father's occupation brushing and educational track which made it and use of milk fat were no longer statistically possible to compare two hypothetical situationssignificant (Table II) . The CORs in the final the one where the missing cases would behave model show that, at age 12, daily participation in educationally like respondents did and the one organized physical exercise, very active or very where missing cases with health-endangering passive participation in unorganized exercise, less behaviors were found in the same educational frequent than daily tooth brushing, daily coffee tracks as were those with health-promoting drinking and daily use of sweets, as well as a high behaviors. The sensitivity analysis showed that if amount of psychosomatic symptoms increased the missing cases behaved educationally like respondrisk of belonging to educational tracks with poor ents did, the association between smoking and social prospects. Also, male gender, father's low educational track would not vanish (P Ͻ 0.0001).
education, non-nuclear family type, living in a If smoking non-respondents actually belonged to sparsely populated rural municipality or living in the same educational tracks as did non-smokers, the Central-West part of Finland increased this risk. the association between smoking and educational At age 14, participation in organized physical track would be slightly insignificant (P ϭ 0.057).
exercise was the only behavior which was not For tooth brushing, the associations were highly univariately associated with educational track. significant also after generating the new hypoFour behaviors were selected into the set of indethetical cases.
pendent predictors: tooth brushing, smoking, and The analyses were done using the PR program consumption of coffee and milk fat. Both the health in the BMDP statistical software (Dixon, 1990) .
variables, as well as alcohol use and participation in unorganized exercise lost their significance when
Results
the coffee variable was selected into the model. Finally, the selection of the smoking variable made Most of the respondents continued their educathe significance of alcohol use vanish altogether. tion after the compulsory phase. Attending upper All the background variables were significantly secondary schools and good attainment was more associated with educational track in univariate typical of girls, while boys more often went to analysis. When the final model of independent vocational or other schools and got average or predictors, together with the background variables, below average level reports. The distributions of was fitted into the data, use of milk fat, father's behavior and health variables for the two age occupation, both of the regional variables and groups are shown in Table I. family type lost their significance (Table III) . The At age 12, the amount of psychosomatic CORs of the model show that, by this age, smoking symptoms and all the behaviors, except for had become an important predictor of educational alcohol use, were statistically significantly associtrack in that the probability of an educational track ated with educational track in univariate analysis.
with poor social prospects increased along with In the stepwise logistic regression analysis, six the amount of smoking. This probability also behaviors were selected into the set of independent increased with a low tooth brushing frequency and predictors: tooth brushing, consumption of sweets, with daily coffee drinking, as well as with male milk fat and coffee, and both types of exercise.
gender and father's low education. The selection of the symptom variable into the model rendered the smoking variable insignificant.
Discussion
All the background variables were significantly associated with educational track in univariate
The proportion of respondents in education was similar to the respective proportion in official analysis. When a final model containing all the Finnish statistics for the late 1980s. The proportion non-response in young men has been associated with poor school performance and negative health of those attending upper secondary schools was slightly higher in the study material than in the behaviors (Pietilä et al., 1995; Rimpelä et al., 1997) . This kind of selection would mean that the population of the same age (Havén, 1998) . The boys' lower response rates led to a slightly higher associations found in this data were weaker than they would have been, had the response rates in proportion of girls in the material when compared to the entire Finnish population of the same age boys been as high as in girls.
The sensitivity analysis only slightly pointed to (Statistics Finland, 1989) . In other Finnish studies, the direction that the unexplored behavior among level to be attained, as changes from one track to another or dropping out may occur. In Finland, in the smoking non-respondents could be a factor of uncertainty in interpreting the associations found 1987, 6% of the students in daytime full-time upper secondary schools dropped out, although in this study. In the light of other evidence on the associations between health-related behaviors and they could later apply for vocational education. In vocational schools, the drop-out rate was 8%. educational career (Glendinning et al., 1995) , we found this fear as being largely unnecessary.
Despite these drop-out rates, the overall predictability of adult social position is thought to be very Responses to questions about health-related behaviors have been found to somewhat depend strong (Havén, 1998) . It remains to be seen how the introduction of integrated upper secondary on the social desirability of those behaviors in families and among peers (Hebert et al., 1995) . schools and polytechnics into the Finnish school system in the mid-1990s will influence educational Generally, however, there is evidence that the reliability and validity of self-reported behavior decisions in adolescence (Statistics Finland, 1998) . Differences in health among socioeconomic and measures are good in adolescence (Brener et al., 1995; Lintonen and Rimpelä, 2000) . educational groups are a persistent feature of societies (Mackenbach et al., 1997) . This study In forming the dependent variable, it was assumed that its categories reflect people's posishowed that already as early as at age 12, health behaviors distinguish a group of children whose tions on an ordinal scale. The ordering is based on the knowledge that the selected educational educational career is likely to be less favorable. Among these behaviors are heavy consumption track and school achievement predict an individual's social position in adulthood (Halsey et al., of coffee, milk fat and sweets, infrequent tooth brushing, and either excessive participation in 1980; Havén, 1998). The selected educational track does not straightforwardly predict the educational physical exercise or total lack of exercise taken alone or with friends or family members. The not a risk factor (Schwartz et al., 1994) . Adults who drink more coffee have more saturated fatty association of a 'reasonable' amount of exercise with success in education may be two-way.
acids and cholesterol in their diet, and are more often smokers than are those who drink less coffee Exercise may increase the energy needed in schoolwork, and, vice versa, having energy makes it (Aro et al., 1989; Puccio et al., 1990) . Thus, some young people seem to have a high probability of possible to engage actively both in schoolwork and exercise. Both exercise participation and both ending up in a low social class and suffering from diet-related diseases, such as cardiovascular educational success reflect activity and motivation to work hard and attain goals. The adolescents disease, certain forms of cancer and dental caries. Excessive use of sweets also increases the risk of who take part in organized exercise daily may be the competing ones who do not direct their time dental caries among these individuals. At age 12, the predictive value of the milk fat variable was and energy into educational pursuits. Very frequent exercise might be related to psychosocial problems due to its connection with family background. This is natural, since the diets of children and younger if total devotion to one activity leads to isolation from normal everyday social relationships. On the adolescents are still largely influenced by their parents' socioeconomic position (James, 1997) . other hand, lack of exercise has been found to be associated with psychosocial problems, such as At age 14, the picture sharpened to show a smaller number of essential indicators of educaloneliness, shyness, hopelessness and overall difficulty in being included in groups (Page and Tucker, tional track, i.e. smoking, coffee drinking and tooth brushing. In a Finnish longitudinal study, these 1994). These factors are likely to play a role in the development of an unsuccessful educational career.
factors, as measured at ages 16 and 18, were among the strongest predictors of a low educational The role of tooth brushing as a powerful indicator of educational track is in accordance with a previlevel at the age of 24-30 years (Koivusilta et al., 1998) . Thus, already at age 14, the well-known ous finding that dental hygiene in mid-adolescence predicts educational level in early adulthood association of smoking with poor educational attainment and disassociation with the school world (Koivusilta et al., 1998) . As physical appearance is among the most valued characteristics of adolesis obvious (Donovan et al., 1991; Glendinning et al., 1995) . By this age, previous successes and cents (Prokhorov and Perry, 1993) , striving for increasing personal attractiveness is a strong failures in school have moulded a person's opinions regarding his or her talents and capacities to motive behind many health-related activities. Young people who do not take care of their dental benefit from education. Psychosomatic symptoms predicted educational track at age 12, when hygiene have given up one possibility to obtain social acceptance and peer prestige (Evans et al., smoking had not yet become a widespread habit. This points to the interpretation that smoking may 1995), and this may be an indication of other problems in their lives. Tooth brushing probably be an attempt to relieve stress among adolescents who do not feel able to respond to expectations also reflects the families' ability to take care of their children. It is known that in families where from family, school and peers (Hurrelmann and Maggs, 1995) . This could apply to other healthchildren at an early age are taught to brush their teeth regularly, other health-enhancing behaviors endangering behaviors as well, in that the immediate pleasure offered by psychoactive subare also practiced (Paunio, 1993) . Thus, this finding may indicate the importance of a safe and stable stances is used to escape from problems, anxiety and bad feelings (Wills, 1986) . family background, which both emphasizes health promotion and provides resources for educational Dependency on health-damaging ways of stress relief is emphasized in situations where families success.
Coffee drinking has been considered a marker experience problems which make parents unable to encourage and support their children. Among of a lifestyle promoting atherosclerosis, although these may be economic problems (Mayhew and future and are content with their son or daughter getting a vocational education, while highly eduLempers, 1998) or difficulties in family functioning (Sweeting and West, 1995) . Smoking may be a cated parents often want their children to prepare for university studies (Erikson and Jonsson, 1996) . ticket of admission into a group of understanding other persons who share the feeling of not fitting On a practical and everyday level, parents differ in their abilities to help their children with their into the school atmosphere or being incapable of fulfilling the expectations directed at them. When schoolwork. The impact of family background on achievement is emphasized at certain critical people with like behaviors join together, the implication of these behaviors may be further moments when decisions about future studies are to be made (McNeal, 1999) . A young person strengthened. Thus, some ways of acting may easily become permanent habits (Fergusson et al., who lacks educational models may learn early to appreciate other types of culture than that 1995). The permanence of the smoking habit is further strengthened by the fact that pharmacorepresented by school (Willis, 1977) . The better academic attainment of girls is shown logical dependence on nicotine develops alongside social and psychological motives at an early stage also in other studies in Nordic countries (Rimpelä et al., 1990; Emanuelsson and Svensson, 1985) . (Jarvis, 1994) .
The fact that of the two closely inter-related One explanation given for this phenomenon is that girls are often more disciplined and hard-working variables, smoking, and not alcohol use, was selected into the logistic model, may signify that than boys (Svensson, 1971) . Moreover, they are more concerned with the status, rather than the smoking reflects the essential features of the school-relevant lifestyle better than alcohol use. economic value, of education than boys (Shavit and Blossfeld, 1996) . Regional factors were, in It is possible that, while smoking may indicate contranormative attitudes and rebellion, drinking this study, associated with educational track only in univariate analysis. Their effects may be hidden is confined to recreational contexts and relaxation. Getting acquainted with alcohol may also be a part behind educational structures, since the share of less-well-educated fathers is higher in rural regions. of maturation in such a way that those who have early experiences with alcohol reach maturity in Family type was independently associated with educational track only in 12 year olds. Many their attitudes towards education earlier than their slowly maturing peers. However, the significance studies have shown the significance of family type for educational track. Not living with both parents of various behaviors is not constant over time (Karisto et al., 1993) . Different connotations may increases the risk of conduct disorders, healthdamaging behaviors and problems in school be related to drinking among adolescents in the year 2000 than previously. (Dawson, 1991; Mulkey et al., 1992; Norton et al., 1998) . In families where the interaction Among sociodemographic variables, gender and father's education were the most important indebetween children and both of their parents has been disturbed, children lack the social capital pendent predictors of educational track. Thus, this study also confirms the finding that children need needed to achieve success at school (Teachman et al., 1996) . At age 12, regional factors also a high social class background to get the most benefit from the educational opportunities offered independently predicted educational track. This is consistent with the fact that, in Finland, regional in a society (Mehan, 1992) . The fact that father's education overtook his occupation as the strongest differences in education have prevailed up to present. Rural people have generally a lower educabackground factor may indicate that other factors outrun the importance of economic resources in tional level than people living in towns (Havén, 1998) . The finding that neither family type, nor explaining the association between social origin and education. Less well-educated parents may the regional factors, or father's occupation had independent predictive value at age 14 may mean lack the faith in schooling as a provider of a good that, at this age, some strong behaviors mediated some personality traits (Turner et al., 1998 ; the influence of these factors on educational track. Lawrence and Bennett, 1992) , intelligence, proneThis study gave an opportunity to dig deep into ness for learning, characteristics of family life the roots of educational career. There was evidence (Sweeting and West, 1995) and some schoolprior to the study that the health-related lifestyle related factors. They may also be hidden in the at age 16 is a strong predictor of the educational structures of societies, such as the consequences level attained in early adulthood (Koivusilta et al., of income distributions (Wilkinson, 1997) . It must, 1998). We now found out that health behaviors however, be remembered that the whole personal operate as selection factors into educational tracks developmental process has a bearing on the at quite early stages of life. Since educational formation of behavioral and educational careers of track and school achievement strongly predict an individuals (Pulkkinen et al., 1999) . Altogether, individual's social position in adulthood (Haven, this study strengthens the evidence gained from 1998), lacking the strength or readiness to fully many previous studies that the origin of socioinvest in education leads to many kinds of difficuleconomic health differences is in an early age, and ties in the future. Although social background that education and behaviors influencing health are creates a starting point for the development of a closely intertwined. child's behaviors and educational career, and also structures his or her later life (Wadsworth, 1997),
